We attain the previously unaccessed full superconducting dome in a pristine high temperature cuprate superconductor by applying pressures up to 280 kbar to samples of near stoichiometric YBa2Cu3O7. The obtained superconducting phase boundary as a function of hole doping closely follows the superconducting dome in La2−xSrxCuO4. Measurements are now enabled to trace the evolution of various entangled phases and the Fermi surface from the underdoped to overdoped regime in a single high purity cuprate superconducting family of materials.
Copper oxide high temperature superconductors, while showing apparently conventional Fermi liquid behaviour in the overdoped region of the phase diagram, exhibit a mysterious plethora of phases in the underdoped region of the phase diagram. In addition to d-wave superconductivity and Mott insulating antiferromagnetism, phases identified in the underdoped region include various forms of charge density wave, spin density wave, electronic nematic order, and a puzzling pseudogap region [1] . Recent studies have also suggested the potential deviation of superconducting behaviour in the overdoped regime from the conventional Bardeen-Cooper-Schrieffer (BCS) theory [2, 3] . It is as yet an open question as to the relevance of each of the identified superconducting and density wave phases to the pseudogap region, and the evolution of each of these phases from the underdoped to the overdoped Fermi-liquid-like region. An understanding of this evolution will shed light on the nature of the ill-understood pseudogap region, yet this has proved challenging thus far given the unavailability of pristine cuprate materials families that can be tuned across the entire superconducting phase diagram from underdoped to overdoped.
Among the high-T c superconductors, YBa 2 Cu 3 O 6+x (YBCO) (see inset of figure 1), is a material recognized for being clean and well-ordered, which leads to its prevalence in quantum oscillation experiments and other measurements [4, 5] . It has become one of the most extensively studied materials in the cuprate family, having well-identified critical points [6] and electronic orders [7] [8] [9] [10] [11] . While quantum oscillations and transport have been thoroughly studied in underdoped YBCO [12] [13] [14] , similar measurements cannot be extended to the overdoped regime in the same material, despite having been successfully used to study the Fermi surface of a different cuprate, Tl 2 Ba 2 CuO 6+x (Tl-2201) [15, 16] . This is due to the fact that chemical doping in YBCO can only achieve a maximum hole concentration of 19.4% with oxygen tuning, and up to 22% with calcium substitution [17] . It is important to find a control parameter that can tune YBCO from the underdoped to the overdoped region in a pristine way in order to track the evolution of the various forms of order and their relation to the pseudogap across the full range of doping, as well as to investigate the overdoped region itself. Hydrostatic pressure has been used as a tuning parameter [18, 19] in past experiments to tune between adjoining electronic phases in materials where the doping or bandwidth was found to change significantly with pressure [20] . For instance, pressure has both induced superconductivity and suppressed competing orders in magnetic materials such as UGe 2 [21] [22] [23] [24] [25] [26] , and revealed in materials such as CePd 2 Si 2 and CeIn 3 critical points as a function of pressure (doping) that are relevant to superconductivity [27, 28] . We report that by starting near YBa 2 Cu 3 O 7 and applying high pressures of up to 280 kbar, we have tuned the material into the heavily overdoped region up to a hole doping of ≈ 26%, where the superconducting transition temperature becomes almost fully suppressed. By using applied pressure as the control parameter in YBCO, therefore, we have achieved unprecedented access to the entire superconducting dome in a pristine high temperature superconducting material.
Previous studies of YBCO under lower applied pressures have shown that increasing hydrostatic pressure decreases the distance between the BaO and CuO 2 planes, compressing the softer Cu(plane)-O bond and elongating the stiffer Cu(chain)-O bond (see inset of figure 1), and thus increasing the number of holes per Cu atom in the CuO 2 plane (n h ) through hole transfer from the CuO chains [29, 30] . While pressure has also been suggested to have intrinsic effects on T c through induced structural phase transitions, oxygen ordering and changes in the effective interaction strength [31] [32] [33] , such effects are in practice expected to be negligible above the slightly overdoped region [34] [35] [36] . Thus, we assume that in the region which is of interest to us, from the optimally doped region to the overdoped region, the effect of pressure is principally to tune the properties of YBCO through dop-ing. Recent experiments have shown pressure to be an effective control parameter for cuprates; resistivity measurements in Bi 1.98 Sr 2.06 Y 0.68 CaCu 2 O 8+x have demonstrated pressure-induced superconductivity [37] , while pressure-tuned Raman and x-ray diffraction data have indicated quantum critical points corresponding to electronic transitions [38] . For YBCO specifically, hydrostatic pressure has been applied up to 170 kbar on an initially underdoped sample with x = 0.66 and up to 110 kbar on an initially optimally doped sample with x = 0.95, showing pressure to affect the superconducting critical temperature in both cases. In the former, the effects of pressure, applied in the underdoped region, are complicated by oxygen ordering and thus difficult to analyze while the latter achieves a maximum effective n h of around 0.2 which ventures into the slightly overdoped region [34, 35] . Here, we start near stoichiometric YBa 2 Cu 3 O 7 in which the hole fraction is intrinsically just above optimal, in order to most effectively access the highly overdoped regime with applied pressure as a tuning parameter.
Single crystals of YBa 2 Cu 3 O 6+x with x = 0.98 were grown out of solution [39] and detwinned under uniaxial pressure. The nominal oxygen content was determined by relating the superconducting temperature to the hole doping and oxygen concentration using the previously determined relationship for this material [17] . Polycrystalline YBa 2 Cu 3 O 7 was grown by conventional solid state reaction followed by sintering and cooling, according to methods described in previous literature [40] . To determine the effect of pressure on the superconducting transition temperature, we measured ac-susceptibility in a diamond anvil cell (DAC) using a micro-coil system [41] . Pressures of up to 300 kbar were generated using 0.6 mm culet diamonds with glycerol as the pressure medium. The sample space was a 200 µm hole drilled into a MP35 gasket, in which the signal coil, a 130 µm diameter, 4 turn micro-coil made with 10 µm insulated copper wire, was placed. The drive coil, a 130 turn coil made with 30 µm insulated copper wire, was placed outside the pressure region. Pressure inside the sample space was determined by the ruby fluorescence method at room temperature and in some instances verified by the superconducting transition temperature of a lead sample at low temperatures. Additional measurements on DC magnetization were performed using a SQUID anvil cell specifically developed to be used in a Quantum Design MPMS system [42, 43] . The cell, gasket, and pressure medium were set up similarly to the one described above, using 0.6 mm diamond anvils, MP35 gasket, and glycerol as the pressure medium.
Ac-susceptibility curves measured for both single crystal and polycrystalline YBCO at several values of applied pressure are shown in figure 1 , where the susceptibilities have been normalised. We define the superconducting temperature as corresponding to the midpoint of the ac-susceptibility curve. We find, as shown in table I and figure 2 , that up to applied pressures of around 90 kbar, the evolution in superconducting temperature is modest, falling by ≈ 20%, similar to that previously reported [35] . However, at higher values of applied pressures beyond those previously reported, the superconducting transition temperature begins to drop rapidly. For significantly high pressure up to 280 kbar, we find that superconductivity is almost destroyed, with the superconducting temperature falling to below 10 K. It is Each point has a horizontal error of ±2 kbar or ±3%, the greater of which indicates uncertainty in the determination of pressure inside the sample space as described above. The vertical error bar corresponds to uncertainty in Tc, which is related to the width of the transition.
clear that in the case of YBCO, the large energy scales that characterise this material necessitate extremely high applied pressures far beyond those achieved in previous studies to access the overdoped region of the phase diagram. Superconducting transition temperatures as a function of applied pressure are found to be similar for single crystal and polycrystalline YBCO, demonstrating the suppression of superconductivity to be primarily a volume effect rather than a uniaxial effect. The width of the superconducting transition under pressure reflects both the gasket condition during the run and the level of pressure homogeneity within the sample. The remarkable sharpness of the superconducting transitions we observe at the highest applied pressures in the vicinity of 250 kbar (figure 1) demonstrates the high homogeneity of pressure conditions achieved even at these very high pressures.
In order to map the YBCO phase diagram with T c as a function of n h for our applied pressure measurements, we need to translate applied pressure into hole doping. Early pressure studies have shown the effect of pressure on the change in n h to closely correspond to a linear dependence on the relative decrease in cell volume [45] [46] [47] . We follow similar analysis; denoting the relative decrease in the unit cell volume as ξ(P ) ≡ (1 − V (P )/V 0 ), where V is the cell volume, P is the applied pressure, and V 0 is the cell volume at zero pressure. Using the first-order , previous Calcium-doped data (hollow circle) [44] , and previous zero-pressure data (filled circle) [17] . Translation from pressure to doping n h was done using relations 1 and 2 while considering constraints in accordance with previous data on Y1−xCaxBa2Cu3O6.96 [44] , for which n h was estimated using a combination of copper and oxygen bond valence sums (BVS). The effects of the different constraints are reflected in the horizontal error bars, and the dashed curve indicates the LSCO superconducting dome, 1 − Tc/Tc,max = 82.6(n h − 0.16) 2 , with Tc,max = 94.3 K for YBCO single crystals [17] .
Murnaghan equation [48] , we assume,
(1)
where n h (P ) = dn h (P )/dP and n h,0 , B 0 , and B 0 are the hole doping, bulk modulus −V (dP/dV ), and pressure derivative of the bulk modulus respectively at zero pressure. The initial doping n h (0) = 0.19 holes/Cu was found by locating T c on the LSCO superconducting parabola,
with T c,max = 94.3 K for YBCO single crystals [17] . Values considered for B 0 and B 0 were taken from previous pressure studies using X-ray analysis, on samples with oxygen content close to that of our single crystals x = 0.98; as such, we assume a range of B 0 = 1306±11 kbar and B 0 = 4.8±0.2 to B 0 = 1500 kbar and B 0 = 4, obtained for x = 0.95 [49] and x = 1 [50] , respectively. Starting with an assumption of parabolic dependence of the superconducting temperature as a function of hole doping up to n h = 0.22 similar to previous work [44] , we apply relations 1 and 2 (See Supplementary Material for further details of the calculation) to yield the dependence of the superconducting temperature as a function of hole doping at higher dopings. The full superconducting phase diagram thus obtained as a function of hole doping is shown in figure 3 . We are therefore able to map the full superconducting dome in a pristine way in a high temperature cuprate superconductor by applied pressure tuning starting near stoichiometric YBa 2 Cu 3 O 7 . Importantly, we find that the superconducting temperature dependence on hole doping is in good agreement with the form of the superconducting dome mapped in the LSCO cuprates [51] [52] [53] .
Crucially, our applied pressure measurements provide unprecendented access beyond the optimally doped region in YBCO, allowing for measurements of quantum oscillations, electrical and thermal transport, magnetisation and other thermodynamic properties in the overdoped regime of this family of high-T c materials. In particular, we expect to trace the evolution of the Fermi surface pockets from small to large across the entire phase diagram, and to resolve each of the entangled density wave and d-wave superconducting phases from the underdoped to the overdoped region, and their relation to each other and the pseudogap region in this family of high-T c cuprates. Another important question to be addressed pertains to the robustness of superconductivity with increasing temperature and applied magnetic field in the underdoped region compared to the overdoped region. Controversy surrounds whether superconductivity persists to high magnetic fields in the underdoped regime, as would be characteristic of strongly coupled superconductivity in proximity to the Mott transition [54] , or whether superconductivity in the underdoped regime is suppressed by modest critical magnetic fields as would be characteristic of conventional BCS superconductivity [55] . We can shed light on this issue by a comparative study of the robustness of superconductivity in the overdoped regime of YBCO we now access, which is expected to be closer in behaviour to conventional BCS superconductivity.
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PRESSURE-TO-HOLE DOPING TRANSLATION
Denoting ξ(P ) ≡ (1 − V (P )/V 0 ) as the relative decrease in cell volume, we start with
where n h,0 = n h (P = 0). Using the first-order Murnaghan equation of state [48] , V (P )/V 0 = (1 + B 0 P/B 0 ) −1/B 0 , where B 0 is the bulk modulus −V (dP/dV ), B 0 is the pressure derivative of B 0 , and V 0 is the cell volume at zero pressure, gives the following expressions, as presented in the main text,
where
dP . Substitution of expressions 4 and 5 into equation 3 gives a first-order differential equation of n h (P ) with constant parameters B 0 , B 0 , and n h,0 , which can be solved without further approximation with the specified boundary condition. The initial doping at zero applied pressure n h (0) = 0.19 holes/Cu was found by locating T c on the La 2−x Sr x CuO 4 (LSCO) superconducting parabola, 1 − T c /T c,max = 82.6(n h − 0.16) 2 with T c,max = 94.3 K for YBa 2 Cu 3 O 6+x (YBCO) single crystals [17] . Values considered for B 0 and B 0 were taken from previous pressure studies using X-ray analysis, on samples with oxygen content close to that of our single crystals x = 0.98; as such, we assumed a range of B 0 = 1306 ± 11 kbar and B 0 = 4.8 ± 0.2 to B 0 = 1500 and B 0 = 4 kbar, obtained for x = 0.95 [49] and x = 1 [50] , respectively. We separately set these values as parameters in expressions 4 and 5 to estimate the contribution to uncertainty in doping as a function of pressure, the horizontal error bars in figure 3 in the main text, due to errors in the exact values of B 0 and B 0 for the oxygen content of x = 0.98. A median set of values was determined in this range to use for translation of the square points in figure 3 .
Based on the phase diagram of YBCO up to the slightly overdoped region of n h ≈ 0.22 by calcium substitution [44] , we assume that the progression of T c from the optimally doped region initially follows the LSCO parabola. Considering these constraints as the boundary condition, we solve equation 3 numerically and find that regardless of which single point we choose to constrain in accordance with this condition, the remaining data consistently appear to closely follow the LSCO parabola. Horizontal error bars in figure 3 for higher dopings reflect considerations of the possible doping points at which any possible deviation from the parabola could start to occur, as well as the uncertainty in values of B 0 and B 0 for our exact doping, though the effect of the latter is small in comparison. Calculation using the numerical result obtained for n h (P ) shows dn h (P )/dξ(P ) to be approximately constant along P , where denoting ∆[dn h (P )/dξ(P )] ≡ dn h (P )/dξ(P ) − dn h (P = 0)/dξ(P ), we find that ∆[dn h (P )/dξ(P )]/[dn h (P = 0)/dξ(P )] ∼ 0.01% for P = 0 kbar to 300 kbar, the full pressure range considered; observing the behavior of the two factors in equation 4, it is apparent that the decrease in n h (P ) from the numerical solution for n h (P ) effectively cancels the increase in (1 + B 0 P/B 0 ) 1+1/B 0 . This confirms the starting assumption of n h (P ) being linearly dependent on the relative decrease in cell volume.
